Eradication of persister cells of Acinetobacter baumannii through combination of colistin and amikacin antibiotics.
Persister cells following antibiotic exposure may cause failure of antibiotic treatment. The synergistic effects of antibiotic combinations with respect to eliminating persister cells were investigated based on their characteristics. For Acinetobacter baumannii clinical isolates, persister assays were performed using colistin, amikacin, imipenem and ciprofloxacin in various ways, including exposure to antibiotics in combination and sequentially. Persister phenotypes were observed through analysis of ATP concentration, membrane potential and transmission electron microscopy. Each A. baumannii isolate showed a specific survival rate of persister cells against each antibiotic. The persister cells were eradicated effectively by exposure to the combination of colistin and amikacin, especially in the sequential order of colistin then amikacin. While the persister cells were not identified after 6 h when exposed to the antibiotics in the order colistin then amikacin, they remained at 0.016% when antibiotic exposure was done in the order amikacin then colistin. Although membrane potential was low in both colistin and amikacin persisters, depletion of the intracellular ATP concentration was only observed in colistin persisters. In addition, transmission electron microscopy analysis showed that colistin persisters have a unique morphology with a rough and rippled membrane and many outer membrane vesicles. Empty pore-like structures surrounded by cracks were also observed. In A. baumannii, the combination of colistin and amikacin was most effective for eradication of persister cells, probably due to different mechanisms of persister cell formation between antibiotics. It was also identified that the sequential order of colistin followed by amikacin was important to eradicate the persister cells.